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BACKGROUND: This study is conducted with the aim to analyse the epidemiological pattern of bronchogenic 
carcinoma in Erbil City, Iraq, with identification of any underlying causative factor, gender variations, as well as 
surgical approach. 
METHODS: Patients with bronchogenic carcinoma who underwent an operatio were from Shar and PAR hospitals  
(n = 30) and their individual characteristics, such as age, gender male-to-female (M:F) ratios, weight loss, smoking 
status, histological types, and operative procedure in relation to the tumor subtype were obtained for each patient. 
RESULTS: The incidence of bronchogenic carcinoma increased with age proportionally. The male patients with an 
operation for bronchogenic carcinoma were more than females. 25 out of 30 patients experienced weight loss and 
5 patients had no weight loss at the time of operation. Among all patients undergoing the operation, 96.67% were 
smokers and only 3.33% were non-smokers, in addition, the majority of the smoker patients were active smokers. 
Adenocarcinoma was commonest among operable adenocarcinoma with different histological subtypes in 
bronchogenic carcinoma, moreover, large cell carcinoma had the lowest rate. The dominant procedure performed 
for bronchogenic carcinoma was lobectomy, which was used more frequently than pneumonectomy. 
CONCLUSION: An apparent increase in bronchogenic carcinoma incidence was observed in Erbil that might indicate 
some local environmental risk factors, in addition to changing smoking habits. The study findings do not support 
the hypothesis that females in general are at higher risk for bronchogenic carcinoma development, but tobacco 
and histologic-specific susceptibility cannot be ruled out. 
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Introduction1 
Bronchogenic carcinoma has a great morbidity, 
poor prognosis, and high mortality rate.1,2 It is 
considered as the most common cause of 
cancer-related death in both genders in the 
United States.3 The incidence of bronchogenic 
carcinoma is increasing over time.4 
Bronchogenic carcinoma is responsible for 
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more deaths than the combined 5 largest 
causes of cancer mortality including breast, 
prostate, colon, ovarian, and pancreatic 
cancer,1 because it is usually diagnosed in the 
advanced stage and is usually surgically 
unresectable.5,6 Bronchogenic carcinoma has  
a dismal prognosis with a five-year survival 
rate of only 5%.7 
The exact pathology of this complication is 
unknown, however, previous studies reported 
that smoking (both active and passive 
smoking), alcohol consumption, dietary, life 
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and asbestos exposure have been proposed as 
possible causative factors.8 
Some of the risk factors are preventable 
such as smoking and this results in a 
significant decrease in cancer development. A 
meta-analysis of cohort studies reported that 
individuals who started smoking in an early 
age had greater risk of malignancy in both 
males and females,9 thus awareness or 
cessation of smoking could be a protective 
factor against bronchogenic carcinoma 
development. Lung carcinomas are classified 
according to the microscopic cell size into  
non-small-cell lung carcinoma (NSCLC) and 
small-cell lung carcinoma (SCLC) as well as 
mixed adenosquamous and carcinoid tumors, 
bronchial gland carcinomas, and sarcomatoid 
carcinomas.10-13 Furthermore, NSCLCs are 
divided into adenocarcinoma, squamous cell 
carcinomas (SCCs), and large-cell carcinoma. It 
is of therapeutic value to recognize the 
histopathological sub-types of bronchogenic 
carcinoma because the management strategy 
will change based on each sub-type. The 
bronchogenic carcinoma is managed as 
surgery, if the mass is surgically operable, as 
chemotherapy, and/or as radiotherapy.14,15 
Sometimes surgical resection is preceded by 
radiotherapy to optimize the resection.16 The 
surgical resection of bronchogenic carcinoma is 
greatly related to the stage of the tumor, tumor 
size, location of the tumor, mediastinal lymph 
node involvement, and adhesion to the 
surrounding tissues.17 The procedures 
performed to remove the tumor surgically 
could be either wedge resection, 
segmentectomy, lobectomy, or 
pneumonectomy.18 The aim in this study is to 
investigate the specific surgical approach 
applicable for each patient and its relation to 
causative factors of bronchogenic carcinoma, 
in addition to establishing a relationship 
between risk factors and the development of 
bronchogenic carcinoma in order to establish a 
specific criteria and guidelines to minimize the 
prevalence of bronchogenic carcinoma. 
Materials and Methods 
The samples were collected from outpatient 
department of thoracic surgery and patients 
visiting fibro-optic bronchoscopy unit, as well 
as from patients undergoing an operation at 
Shar and PAR private hospitals located in Erbil. 
The patients who were undiagnosed were 
thoroughly examined and sent for chest x-ray, 
and in case of any suspicion, the patient was 
sent for computed tomography (CT) scanning 
of the chest. The patients who were already 
diagnosed were included in the study. 
The questionnaire form designed was filled in 
by each patient in a way that all the risk factors 
were included. The questionnaire form included 
the name, sex, smoking habit, weight loss up to 
the onset of symptoms, and occupational 
exposures. The surgical approach was left for 
later filling after the surgery was performed. The 
comparison was carried out in a random manner 
and included sex, age, smoking, weight loss up 
to the onset of symptoms and occupational 
exposures, concomitant medical condition, and 
length of history. 
Bronchoscopy findings were collected, as 
well as the histopathology results obtained 
from biopsy samples obtained after operation 
(excisional biopsy) if the patient was operable 
upon the diagnosis.  
A comparison and statistical analysis were 
performed among the types of bronchogenic 
carcinoma with a specific focus on SCC and 
adenocarcinomas. Subtypes of tumor were 
compared for each causative factor. The 
surgical procedure performed for each patient 
correlated to the sub-types of bronchogenic 
carcinoma as well as the risk factors. 
The patients who were operable at the time 
of diagnosis were included in the study and 
patients with bronchogenic carcinoma who 
were beyond the operative stage were 
excluded from the study.  
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errors of the means (SEM). Statistical evaluations 
were performed using non-parametrical tests 
(Mann-Whitney) or parametric tests (t-test).  
P < 0.05 was considered significant and n 
represented the number of patients. 
Results 
Age in bronchogenic carcinoma 
The patients operated on were divided into 
five age groups (< 40, 40-50, 50-60, 60-70,  
and > 70). The patients operated on for 
bronchogenic carcinoma were predominantly 
among 50-70 years old. The least age-group 
operated was younger age group (< 40) as 
shown in figure 1, however, the second least 
group was > 70 years. The latest rate does not 
indicate that bronchogenic carcinoma will 
decrease after the seventh decade of life, 
rather it could be due to the fact that the 
patients with such age are associated with 
other comorbidities that do not allow for 




Figure 1. Age distribution in patients operated 
on for bronchogenic carcinoma. The peak age 
was between 60-70 years old. The lowest age 
group was the group younger than 40 years. A 
total of 30 patients were included in the study 
Sex distribution in bronchogenic carcinoma 
Among 30 patients who were operated on for 
bronchogenic carcinoma, 21 and 9 were males 
and females, respectively. There was a 
statistical difference (P < 0.50) between these 
two groups, implying that patients affected by 
bronchogenic carcinoma are predominantly 
males in Erbil city. This could be due to the 
fact that males are more active smokers than 
females in this area (Figure 2). 
 
 
Figure 2. Male to female ratio in patients 
operated on for bronchogenic carcinoma. 
Among patients operated on for bronchogenic 
carcinoma, 21 were males and 9 were females. 
There was statistical difference between these 
two groups (P < 0.05) (n = 30) 
 
Weight loss at the time of operation 
Among the total of 30 patients who were 
operated on for bronchogenic carcinoma,  
25 suffered from weight loss, and there was a 
statistical difference between the two groups 
(P < 0.05) (Figure 3). 
 
 
Figure 3. Weight loss in patients operated on  
for bronchogenic carcinoma. Out of 30 patients 
operated on for bronchogenic carcinoma,  
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Smoking and bronchogenic carcinoma 
Smoking plays a great role in the development 
of bronchogenic carcinoma. Among total  
30 patients operated on for bronchogenic 
carcinoma, 96.67% were smokers and only 
3.33% were non-smokers. Among those who 
were smokers, 96% were at least passive 
smokers, however, 90% were active smokers 
and 10% had a history of occupational 





Figure 4. Smoking in bronchogenic carcinoma. 
The rate of patients operated on for 
bronchogenic carcinoma was significantly 
higher considering smoking. The patients 
operated on for bronchogenic carcinoma had at 
least passive exposure to smoking. 10% of 
patients operated on for bronchogenic 
carcinoma had a history of exposure to 
occupational bronchogenic carcinoma 
carcinogens 
Histological types of operated patients 
In the present study, of the histological results 
of all 30 patients who were operated on, 38.8%, 
29.5%, 1.6%, and 10.6% were adenocarcinoma, 
SCC, large cell carcinoma, and mixed 
adenosquamous carcinoma, respectively, in 
addition to lymphoma accounting for 19.7% of 
the cases among the patients operated on for 
bronchogenic carcinoma (Figure 5). 
 
Figure 5. Histological types in patients 
operated on for bronchogenic carcinoma. The 
largest proportion of patients operated on for 
bronchogenic carcinoma were 
adenocarcinoma, followed by squamous cell 
carcinomas (SCCs). The lowest one was large 
cell carcinoma 
 
Side and approach of operation 
Unexplainably, the tumors of operated 
patients were more affecting the right side of 
lung, 19 were from right side and 11 patients 
from left side. The surgical approach was 
done by posterolateral thoracotomy, 21 
patients were operated with lobectomy and 9 
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Figure 6. Surgical approach of operation in 
patients with bronchogenic carcinoma. The 
tumors operated on were mainly on the right 
side (21 operations on the right side vs 9 
operations on the left side). The procedures 
performed were lobectomy and 
pneumonectomy in 21 and 9  
patients, respectively 
Discussion 
The findings of this study demonstrate that 
bronchogenic carcinoma is proportionally 
increasing with increasing age and smoking 
plays a significant role in the pathogenesis of 
bronchogenic carcinoma. Moreover, the results 
show that in Erbil City, male patients are more 
affected with bronchogenic carcinoma 
compared to females. Furthermore, the findings 
reveal that most patients with bronchogenic 
carcinoma suffered from weight loss during the 
time of operation. Additionally, 
adenocarcinoma was commonest among 
histological subtypes and lobectomy was the 
more frequent procedure used in the present 
study. Bronchogenic carcinoma is the leading 
cause of cancer-related death all over the world. 
Since smoking habit has increased during the 
last few decades, there is an expected peak rise 
in the number of people affected with 
bronchogenic carcinoma.19 In some countries 
such as China, smoking habit increased during 
the last 2 decades, so a peak in bronchogenic 
carcinoma incidence is expected.20,21 
Age is considered as one of the major 
determinants of cancer risk. In the present 
investigation, the peak age of incidence was 
between 60-70 years; this is in line with a study 
performed in Poland.22 In the current study, 
there was a decrease in the number of patients 
operated on for bronchogenic carcinoma after 
the age of 70 years, which could be due to the 
fact that older patients usually have other 
comorbidities which do not fit them for such 
major operation. In the global scale, females 
are more affected to bronchogenic carcinoma 
than males.23-25 However, the proportion is 
reverse in the present study, i.e. male patients 
were more operated on for bronchogenic 
carcinoma in comparison to females. This 
could be due to the fact that smoking was 
more prevalent among males in the past 
decades, in contrast in the past few decades, 
smoking was scant among females. Even 
though, smoking increased among females in 
the recent years, which could result in the rise 
in the proportion of females affected with 
bronchogenic carcinoma in the next few 
decades. Smoking is associated with all types 
of bronchogenic carcinoma; the majority of 
patients in this study had a history of smoking, 
at least a history of passive smoking exposure 
which is adequate to stimulate the 
development of bronchogenic carcinoma if 
persistent for a long period.26,27 
In the present study, weight loss was a 
profound feature in patients operated on for 
bronchogenic carcinoma, this is in line with 
previous studies describing weight loss as a 
feature in patients with bronchogenic 
carcinoma.28-30 Weight loss in bronchogenic 
carcinoma is related to systemic inflammatory 
response to the disease.31 
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In most studies, SCC is more related to 
smoking, however, the relation of different 
tumor types with smoking was not examined in 
this study, but histopathology reports revealed 
that adenocarcinoma was commonest among 
operated patients followed by SCC. This is in 
line with some other studies which showed the 
histopathological distribution of bronchogenic 
carcinoma among population.32,33 
The surgical approaches for bronchogenic 
carcinoma are wedge resection, segmentectomy, 
lobectomy, and pneumonectomy.34,35 The 
selection of each approach is largely dependent 
on the tumor staging. In the current 
investigation, the patients were classified only 
for lobectomy and pneumonectomy because 
wedge resection and segmentectomy are merely 
used due to late presentation at the time of 
operation. Lobectomy was more used than 
pneumonectomy in the present study. 
Conclusion 
To conclude, the present novel findings 
demonstrate that patients operated on for 
bronchogenic carcinoma are mainly between 
6th and 7th decade of life. Males are more 
operated for bronchogenic carcinoma 
compared to females. Smoking plays a crucial 
role in the development of bronchogenic 
carcinoma. Weight loss is a profound sign in 
patients operated on for bronchogenic 
carcinoma. Adenocarcinoma is the commonest 
among operated patients and lobectomy is 
more widely used surgical approach. This 
study was carried out among patients operated 
on in Erbil City. 
Conflict of Interests 
Authors have no conflict of interests. 
Acknowledgments 
This work was supported by the grants from 
Hawler Medical University of Erbil. Access to 
the information of the patients admitted to 
Shar Private Hospital and PAR Private 
Hospital was allowed thankfully. 
References 
1. Ferlay J, Soerjomataram I, Dikshit R, Eser S, 
Mathers C, Rebelo M, et al. Cancer incidence and 
mortality worldwide: Sources, methods and major 
patterns in GLOBOCAN 2012. Int J Cancer 2015; 
136(5): E359-E386. 
2. Jemal A, Thun MJ, Ries LA, Howe HL, Weir HK, 
Center MM, et al. Annual report to the nation on the 
status of cancer, 1975-2005, featuring trends in lung 
cancer, tobacco use, and tobacco control. J Natl 
Cancer Inst 2008; 100(23): 1672-94. 
3. Forman D, Burley VJ. Gastric cancer: global pattern 
of the disease and an overview of environmental risk 
factors. Best Pract Res Clin Gastroenterol 2006; 
20(4): 633-49. 
4. Siegel RL, Miller KD, Jemal A. Cancer statistics, 
2016. CA Cancer J Clin 2016; 66(1): 7-30. 
5. Rami-Porta R, Wittekind C, Goldstraw P. Complete 
resection in lung cancer surgery: Proposed definition. 
Lung Cancer 2005; 49(1): 25-33. 
6. Vonk MC, van Dijk AP, Heijdra YF, van der Heijden 
HF, Bredie SJ, van den Hoogen FH. Pulmonary 
hypertension: Its diagnosis and management, a 
multidisciplinary approach. Neth J Med 2005; 63(6): 
193-8. 
7. Matsuda A, Katanoda K. Five-year relative survival 
rate of lung cancer in the USA, Europe and Japan. 
Jpn J Clin Oncol 2013; 43(12): 1287-8. 
8. Ginsberg MS. Epidemiology of lung cancer. Semin 
Roentgenol 2005; 40(2): 83-9. 
9. Trichopoulos D, Kalandidi A, Sparros L, MacMahon 
B. Lung cancer and passive smoking. Int J Cancer 
1981; 27(1): 1-4. 
10. Travis WD, Brambilla E, Nicholson AG, Yatabe Y, 
Austin JHM, Beasley MB, et al. The 2015 World 
Health Organization classification of lung tumors: 
Impact of genetic, clinical and radiologic advances 
since the 2004 Classification. J Thorac Oncol 2015; 
10(9): 1243-60. 
11. Mountain CF. Revisions in the International System 
for Staging Lung Cancer. Chest 1997; 111(6): 1710-7. 
12. Rami-Porta R. Reflections on the revisions in the 
international system for staging lung cancer. Chest 
1998; 113(6): 1728-9. 
13. Zell JA, Ignatius Ou SH, Ziogas A, Anton-Culver H. 
Validation of the proposed International Association 
for the Study of Lung Cancer non-small cell lung 
cancer staging system revisions for advanced 
bronchioloalveolar carcinoma using data from the 






http://cdjournal.muk.ac.ir,    03 April 
Bronchogenic carcinoma, surgical approach Hamad Awla et al. 
   Chron Dis J, Vol. 8, No. 2, Spring 2020   55 
14. Buyukcelik A, Yalcin B, Utkan G. Multidisciplinary 
management of lung cancer. N Engl J Med 2004; 
350(19): 2008-10. 
15. Papagiannis A. Multidisciplinary management of 
lung cancer. N Engl J Med 2004; 350(19): 2008-10. 
16. Ratto GB, Mereu C, Motta G. The prognostic 
significance of preoperative assessment of 
mediastinal lymph nodes in patients with lung cancer. 
Chest 1988; 93(4): 807-13. 
17. Shiraishi T, Shirakusa T, Miyoshi T, Hiratsuka M, 
Yamamoto S, Iwasaki A. A completely thoracoscopic 
lobectomy/segmentectomy for primary lung cancer--
technique, feasibility, and advantages. Thorac 
Cardiovasc Surg 2006; 54(3): 202-7. 
18. Halstead JC, Screaton N, Ritchie AJ. The surgical 
treatment of bronchial carcinoma. Hosp Med 2003; 
64(3): 136-43. 
19. Molina JR, Yang P, Cassivi SD, Schild SE, Adjei 
AA. Non-small cell lung cancer: Epidemiology, risk 
factors, treatment, and survivorship. Mayo Clin Proc 
2008; 83(5): 584-94. 
20. Lai VW. Stages of the cigarette epidemic on entering 
its second century. Invited commentary. Tob Control 
2012; 21(2): 101-2. 
21. Thun M, Peto R, Boreham J, Lopez AD. Stages of 
the cigarette epidemic on entering its second century. 
Tob Control 2012; 21(2): 96-101. 
22. Radzikowska E, Glaz P, Roszkowski K. Lung cancer 
in women: Age, smoking, histology, performance 
status, stage, initial treatment and survival. 
Population-based study of 20 561 cases. Ann Oncol 
2002; 13(7): 1087-93. 
23. Jemal A, Murray T, Ward E, Samuels A, Tiwari RC, 
Ghafoor A, et al. Cancer statistics, 2005. CA Cancer 
J Clin 2005; 55(1): 10-30. 
24. Jemal A, Siegel R, Ward E, Hao Y, Xu J, Thun MJ. 
Cancer statistics, 2009. CA Cancer J Clin 2009; 
59(4): 225-49. 
25. Jemal A, Siegel R, Ward E, Murray T, Xu J, Thun 
MJ. Cancer statistics, 2007. CA Cancer J Clin 2007; 
57(1): 43-66. 
26. Adlkofer F. Lung cancer due to passive smoking-a 
review. Int Arch Occup Environ Health 2001; 74(4): 
231-41. 
27. Taylor R, Cumming R, Woodward A, Black M. 
Passive smoking and lung cancer: A cumulative 
meta-analysis. Aust N Z J Public Health 2001; 25(3): 
203-11. 
28. Sahin C, Omar M, Tunca H, Kalemci S, Ozseker B, 
Akbaba G, et al. Weight loss at the time of diagnosis 
is not associated with prognosis in patients with 
advanced-stage non-small cell lung cancer. J BUON 
2015; 20(6): 1576-84. 
29. Leij-Halfwerk S, Dagneli PC, Kappert P, Oudkerk M, 
Sijens PE. Decreased energy and phosphorylation 
status in the liver of lung cancer patients with weight 
loss. J Hepatol 2000; 32(6): 887-92. 
30. Leij-Halfwerk S, Dagnelie PC, van Den Berg JW, 
Wattimena JD, Hordijk-Luijk CH, Wilson JP. Weight 
loss and elevated gluconeogenesis from alanine in 
lung cancer patients. Am J Clin Nutr 2000; 71(2): 
583-9. 
31. Zauner C, Schneeweiss B, Kranz A, Madl C, 
Ratheiser K, Kramer L, et al. Resting energy 
expenditure in short-term starvation is increased as a 
result of an increase in serum norepinephrine. Am J 
Clin Nutr 2000; 71(6): 1511-5. 
32. Hirsch FR, Matthews MJ, Aisner S, Campobasso O, 
Elema JD, Gazdar AF, et al. Histopathologic 
classification of small cell lung cancer. Changing 
concepts and terminology. Cancer 1988; 62(5):  
973-7. 
33. Johansson L. Histopathologic classification of lung 
cancer: Relevance of cytokeratin and TTF-1 
immunophenotyping. Ann Diagn Pathol 2004; 8(5): 
259-67. 
34. He J, Shao W, Cao C, Yan TD, Wang D, Xiong X, et 
al. Long-term outcome of hybrid surgical approach of 
video-assisted minithoracotomy sleeve lobectomy for 
non-small-cell lung cancer. Surg Endosc 2011; 25(8): 
2509-15. 
35. Khaliq Mf, Koirala A, Mohamed H. Bronchogenic 
carcinoma associated with pulmonary langerhans' 
cell histiocytosis: a rare disease with rare association. 
Chest 2018; 154(4): 606A. 
 
